gradients at 500 x g for 30 min. The mononuclear cell layer from the top of the gradient and the Ficoll-Conray solution were gently aspirated and discarded. The granulocyte-rich pellets were ex-. posed to 0.87% NH 4 Cl solution for 30 min at 4°C in order to lyse contaminating red cells (reticulocytes and some times erythroblasts especially in case of cord blood). It was found that the incubation period for 15 or 30 min resulted in the similar binding activity of ABG and CBG receptor for chemotactic peptide. After washing two times with the incubation buffer (1.7 mM KH2P04, 8 mM Na 2 HP0 4 , 117 mM NaCl, 0.15 mM CaCh, 0.5 mM MgCh, pH 7.2) cell pellets were again suspended in the same buffer at the density of 10 8 cells/m!. For the assay of chemotactic mobility, purified granulocytes were washed with and resuspended in Hank's solution. Chemotaxis assay. Chemotactic peptide was dissolved in 0.6 ml of dimethylsulfoxide and diluted to 2 x 10-4 M with phosphate buffered saline. Further dilutions to obtain different concentrations of the peptide were performed with Hank's solution.
The chemotactic assay was performed by a minor modification of the agarose method (l2). The agarose plate was prepared by placing 5 ml of 1.2% agarose (Sigma type II) in Hank's solution containing 10% inactivated polled human serum into a 60 x 15 mm Falcon plastic petri dish. After the agarose gelled, sets of two wells with 3-mm diameters were punched 3 mm apart in a straight row in the agarose plate, with a stainless steel punch. These wells were filled with 10 pJ ofcell suspension (l08/ml in Hank's solution) and chemoattractant, respectively). After 3 h of incubation in a 5% CO 2 incubator at 37°C, 100% methanol was poured into the dishes and decanted after 30 min. This was followed by fixation in 35% formaldehyde solution for 10 min. The agarose gel was then removed, and the migration of cells toward the chemoattractant was compared to the migration towards the opposite side. The first parameter was defmed as chemotactic mobility and the last parameter as random migration. The distances of migration were measured with a micro projector (zooming 3 mm distance up to a 10 cm distance). (19) with modification. Granulocl,tes suspension (l08/ml) in the incubation buffer and f· Met-Leu-! HjPhe solution (10 nM) diluted with unlabeled f· Met-Leu-Phe at a given concentration were preincubated at 37°C for 5 min, separately. After 100 J.!l of cell suspension and 20 J.!l of labeled peptide solution were 57
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Speculation
Reduced chemotactic mobility in cord blood granulocytes is attributable to the decreased number of chemotactic receptors and the disturbed association between cell surface receptors and intracellular metabolism.
Chemotactic peptide. The synthesized peptide N-formyl-methionyl-leucyl-phenylalanine (f.Met-Leu-Phe) was purchased from the Protein Research Foundation, Osaka, Japan. Labeled peptided, f· Met-Leu-[3HjPhe (specific activity 46.4 Ci/mmole), was purchased from the New England Nuclear Corporation. This labeled peptide was purified on a Dowex 50W-X2 with 0.01 N HCl, as described earlier (19) . The purified peptide was stored at 4°C and used, after being neutralized with 0.1 N NaOH.
Summary
Chemotactic mobility of cord blood granulocytes (CBG) was studied under varying concentrations of synthesized chemotactic peptide, N-formyl-methionyl-Ieucyl-phenylalanine(f. Met-LeuPhe). The maximal chemotactic mobility was found at a concentration of 2 X 10-7 M in CBG and 1 x to-7 M in adult blood granulocytes (ABG) (n = 8). The maximal distance of granulocyte mobility of CBG was significantly shorter than that of ABG (P < 0.01). The number of chemotactic receptors and the affinity constant were assayed by the competitive inhibition method, using f. Met-Leu-[3HIPhe, and the data were subjected to Scatchard analysis. The number of chemotactic receptors of ABG was 2.5-fold of CBG, as shown by 21,800 ± 7800 per cell in ABG (n = 3) and 9000 in CBG (n = I). This figure was confirmed by the one point assay method by increasing the sample numbers of cord blood. It was found that bound chemotactic peptide (x 10-14 moles/10 7 cells) was 7.9 ± 0.7 in ABG (n = 4) and 3.4 ± 0.7 in CBG (n = 5). Affinity constants were similar in CBG and ABG.
Cellular chemotactic dysfunction of neonatal granulocytes has been reported by numerous investigators (5, 6, 7, 9, 13, 18) . Underlying mechanisms, however, are still not clearly understood. Since Schiffman et al. (l5) found that a formyl peptide, such as N-formyl-methionyl-leucyl-phenylalanine (f. Met-Leu-Phe), had a highly potent chemotactic ability, this peptide has been used for the studies of chemotactic mobility. From the point of view of reproducibility and standardization of chemotactic mobility of the granulocytes, the use of synthesized peptide, as an attractant, is desirable. The purpose of this paper is to report the results of an investigation on the response of cord blood granulocytes (CBG) to synthesized chemotactic peptide, compared to adult blood granulocytes (ABG). The results obtained may explain the incidence of increased susceptibility to severe infection in the neonatal period. 
DISCUSSION
Chemotactic dysfunction of CBG has been clearly defined by many investigators (5, 6, 7, 9, 13, 18) . In CBG, response to varying concentrations of chemotactic factor, however, has not been examined, nor compared to ABG. It was shown in the present study 
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regression coefficient were significant (P < 0.05-0.005). For this analysis 50-100 ml of total blood was necessary, and because of the limited supply of cord blood available, only one sample was studied for this purpose. The affinity constant was similar in ABG and CBG. The number of chemotactic receptors of CBG corresponded to approximately 40% that of ABG.
One point binding assay for f·Met-Leu-[3HjPhe to granulocytes. One point binding assay was performed on CBG and ABG at the concentration of27 nM f.Met-Leu-[3HjPhe. As shown in Table 2 , the mean of bound peptide of CBG corresponded to approximately 40% that of ABG. Comparison of chemotaxis and random migration of adult blood granulocytes (ABG) and cord blood granulocytes (CBG). (I) Chemotaxis (e) and random migration (0) of adult blood granulocytes (-) and cord blood granulocytes (---) were investigated by a modified agarose method. Granulocytes were incubated in 5% CO2 incubated 37°C for 3 h. The distances of migration were measured with a microprojector (the 3-mm well diameters were zoomed up to 10 cm). Data show mean ± standard error (n = 8).
mixed, incubation was performed at 37°C for a predetermined time with gentle shaking. Incubations were terminated by rapidly diluting the reaction mixture with 3 ml of ice cold incubation buffer, followed by rapid filtration of the mixture through 1.0 f.I. pore size millipore filter (EAWP 25, Millipore Corporation). They were washed with 6 ml of ice cold incubation buffer, then dried and placed into 15 ml of ACS II scintilant (Amersham Corporation). Radioactivity was measured in a liquid scintillation spectrophotometer at an efficiency of approximately 32% (Pakard, TRI-CARB, B 2450). Nonspecific binding was defined as the amount of binding not inhibited by a large excess (0.1 mM; 10 f.l.l) of unlabeled f· Met-Leu-Phe, and was usually equal to about 20-30% of total count bound. Specific binding was defmed as the total amount of labeled peptide bound minus the nonspecific binding.
Chemotaxis and random migration ofgranulocytes of cord blood and adult blood. Chemotaxis and random migration of granulocytes measured at a varying concentrations of f·Met-Leu-Phe (from 2 X 10-10 M to 2 X 10-5 M) are shown in Figure 1 . The maximal chemotaxis of CBG was obtained at 2 X 10-7 M of peptide, and that of ABG at 1 X 10-7 M. The maximal distance of chemotactic mobility of ABG was significantly longer than that of CGB (P < 0.005). Random migrations were similar between the granulocytes of adult blood and cord blood.
Biologic activity of j.Met-Leu-[3HjPhe. Chemotactic biologic activity of f. Met-Leu-[3HjPhe was indistinguishable from that of unlabeled f·Met-Leu-Phe (results are not shown).
Kinetics off· Met-Leu-rHjPhe binding. The specific binding of f.Met-Leu-[3HjPhe (10 nM) to ABG is demonstrated in Figure 2 Figure 3a . The results obtained were subjected to Scatchard analysis (1, 14) (Fig. 3b) . The calculated parameters are shown in Table 1 , in which the equations are calculated by the method with the least squares. The slopes of the lines obtained by calculation of the that the concentration of synthetic chemotactic peptide to produce the maximal mobility of CBO was two times higher than that of ABO. Furthermore, the maximal distance of chemotactic mobility was significantly less than that of ABO.
These data suggest that several dysfunctions are susceptible, namely: a decreased number of chemotactic receptors, decreased affmity for chemoattractant and impaired intracellular metabolic response to chemotactic stimulation.
In order to clarify these possibilities, receptor analysis was performed with f.Met-Leu-[3H]Phe. The time course pattern of binding with labeled peptide and displacement with unlabeled peptide showed that the binding is specific, as was proven in early report (19 though the number of samples was limited in the present study, the affmity constant was similar in CBO and ABO. The value of the affmity constant in our study was 4-1O-fold higher than those reported in the literatures (15, 17, 19) . The discrepancy between our results and other investigators' may be attributed to the differences in the experimental methods used. With regard to the dissociation constant (Kd) and chemotactic mobility, it was found that the Kd value of ABO was about 10 times higher than the concentration needed to give half maximal chemotactic response (1.0 X 10-8 M). On the contrary, the Kd value of CBG was almost similar to the concentrations producing half-maximal response (1.0 X 10-7 M). These results suggest that, in spite of the similar affinity constants of ABO, in order to effect the maximal chemotaxis, the number of receptors as well as their share is to be greater in CBG than in ABO.
Therefore, in addition to the decreased number of receptors of CBO, the disturbed association between receptors and intracellular metabolism might be related to chemotactic disfunction of CBG. Although the molecular mechanisms of chemotactic response is not clearly understood, rigid and decreased deformability of neonatal granulocytes membrane, as was found earlier (3, 8, 10, 11), seems to be one of the possible causes of the disturbed coupling of cell surface receptors and intracellular metabolism.
Other possible mechanisms should be studied in the future.
